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Thus, as a gravitational wave propagates through an initially circular ring
of particles, it induces alternative contractions and elongations along the x̂

and ŷ directions for the + polarization, and along the ŷ = x̂ and ŷ = �x̂

directions for the ⇥ polarization (see Fig. 9). A generic gravitational wave
can thus be understood as a superposition of two oscillating tidal fields that
propagate at the vacuum speed of light.

Equation (82) shows that under the e↵ect of a passing gravitational wave
of typical amplitude h ⇠ H+,⇥, the initial size L0 of the ring of particles
varies by an amount

�L ⇠ 1

2
hL0 , (83)

in complete agreement with the result (76). As will be shown in section 7,
the typical amplitude of gravitational waves from astrophysical sources is
h . 10�21. Hence, even for a kilometer-scale detector, the change in length
induced by a traveling gravitational wave is at most of order 10�18 m. Thus,
as will be discussed in chapters 3 and 4, it is a major technological challenge
to detect a passing gravitational wave of cosmic origin.
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Fig. 9. A monochromatic gravitational wave of pulsation ! = 2⇡/T propagates along
the ẑ direction. The lower panel shows the e↵ects of the + and ⇥ polarizations on a ring
of freely falling particles, in a local inertial frame.


